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Abstract: PROBLEM TO BE SOLVED: To obtain a polyquinoline which can be cured without 
using any catalyst, which polyquinoline comprises repeating quinoline units and has acetylene 
functional terminals. 

SOLUTION: This polyquinoline has a structure of, for example, E"- (PQ) -E". In the formula, 
(PQ) x is a polymer chain containing repeating quinoline units; (x) is 1- 100,000; E" is -C = CR, - 
Ar-C = R, or -CH 2 C = CR (wherein R is H, an alkyl, an aryl, or a heteroaryl; and Ar is an arylene 
or a heteroarylene). This polyquinoline can be used as a film when case or as a coating film when 
applied to a substrate. By heating it to a desired degree after casting or application, a thermoset 
polymer excellent in heat resistance and solvent resistance can be obtained. The polyquinoline 
has a wide tolerance of processing and a difference of 50— C or above between the glass 
transition temperature or the melting temperature and the curing temperature. 
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aero molecules, 1981, 14, 
8 7 0-8 8 0) o £©g|/B-fc:«fc»5, Still e 

[0 0 5 3] iEOAAI^/7-R^BBit/V- 

WTTfcffVi#-5*^ ij$25~250'C, il^«2 5~ 
2 0 O^Trr^JIt/W^LW. SJES^{EjS^-a--5fc«D 
Kli. KJ£*#i*l£#fiU 1 9 O'Cg^Jcat-^.t^ 

mt^m^ta^it^m) .-sot. r-;px>x^*>« 

8E£LTte, 7K^k^-H'Jt7A, *K{t7J U 

ft*jp->^A, Tkmft'j^AgWtf en, )M"7.:& 

gMJKiLTte, N-X^)HB;1/7Jn>J >, HJX^JI/T 
1, 5-v7ift'->i7D [4. 3. 0] y^*-5 
-X>. 1, 4 -v?T+ff->^D [2, 2, 2] 



[0 0 5 43 KX«JfiStt«S:fflV^Vi-rn©KJt:tC45 
y"— ^J^.tim-^ U-V— )U^. o-. m-ROtp 
[0 0 5 5] Xmm%fm4, 0 0 0, l 8 7f iltl: 

Kmz&&&fr^rzjjmzj:^TmT&-znz>. 4, &- 

20 -^7 5 / -f V 7 ^^7^r t H ©ss^r u g g 1 is 
OHe 1 v. Chim, Ac t a. , 2 0, 2 
7 2 (1 9 3 7) fc. 2, 5-i'7.'S/fl'7^7JP 
fkWlWuggl i^fflHelv. Chi 
m, Acta., 2 7, 2 74 (1 944) C, 
4, 6-y'<> > /-1 , ^-m-7irl/>iJ75>©fiS 
^ChardonnesSOHe l.v. Chim, 
Acta., 38, 3 93 (1 9 55) tC, 2, 5 

- ~y<y>/-i )V- p - j^-u y-yy s. y<omfetfK i 

nsey^OJ. Chem. Soc. , 1(19 
30 5 8) JC. 2. 2' -v7$y-fV7^n7i/>©|! 
S^S impson?.0J. Chem. Soc. , 
6 4 6 (1 9 4 5) fcEftSftTVi*. 
[0 0 5 6] XBttttflH, 0 0 0, 1 8 7^iW#tC 

itlES -5. 1, 4-i?7xXJl/T-»l/^>-if 

>©iSffidiS chilling ^©Ma c r omo 1 e 
cules, 2, 85 (1 9 6 9) tC, 1, 4-i? 

40 ^x^-fe^JU^O^XOM^O gla i ruso&O 
J. Org. Chem. , 3 0, 3 5 5 4 (1 
9 6 5) It, 4, 4' ->*7xtt«7i-;H-f 
Jk 4, 4' -^7x^7t? L Jl'7i^M)l'7-f K 
Rtf4, 4' -y7ittf)Hf7i^©IS/!i50g 
liaruso£©J. Org. Chem., 2 
8, 2 7 2 5 (1 9 6 3) l:, p - > f 7-tr^;|/'<>-t? 
>©gffi*iBe-rend^OJ. Prakt. Che 
m. , 7 4, 1 3 4 (1 9 0 6) Cv 1, 3-S?7 
ir^)^>1f >CD»ffi*U . Bowman® J. C 

50 hem. Soc. , 3 2 3 (1 9 5 0) I:, 4, 4' 
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-x7"tr^^x-;i.x-T-;i/co©^H. Kippe 

rOChem. Ber., 38, 2 4 9.1 (1 9 
05) \Z. 2, e-^T-fe^JUtfU^X^SJft^Te r 
ent' ev^Zh. Vses. Khim. Ob 
shch. im. D. I. Mendeleev 
a, 6, il6 (19 6 1) II, 4, 4' -y7tf 
)W7 jl~)V7.)X'7 4 K£>gfeS*C. M. Smit 
h^i#ff^2, 9 0 3, 4 6 1^1f (19 5 
9) Id, 4, 4' --JTtt)Vz/7x.~)V7,)V$s>(Dm 
J£**P. Hu£>J. Chem., Soc. 178 

(1 9 5 9) fC. 4, 4' -^Tir^;i/t:^3i-;i/C0®l 
S#T.a n i £<2>B u 1 1 . Chem. Soc. 
Jap., 3 6, 3 9 1 (1 9 6 3) Ci .y^>l/ 

[a, e] -isf7W*i7T>-5 9 1 1 (6H, 12 
H) y*>OS^Yates^0Can. J. C 
hem. , 4.8, 7 8 8 (1 9 7 0) \Z. 1, 10 
.-^*K[2. 2] ^^^>^P>7T>CDS^Hy 1 t 
on&OJ. Amer. Chem. Soc. , 
9 0, 6887 (1968) JCfStt^nXV^o . 

[0 0 5 7] _tE3l/fJfcJ:D, 7^/#;i^-;ML€r^ 

[0 0 5 8] *H#fflf§5, 6 4 8, 44 8WSK#lC 

-ti, u>K^cfcoTffittft$nfc2fli^^;^D 
fchcQT-fcn&mzfamtetz^o ^yju^a (aas) 

^/T- h — )]/ (BBS) ^77- 

^'jT-w^n^o ABi^/v-te, s^tbfc^ 

MP* 1 i 1 1 H D^yl 1 / U >gt£r 

[0 0 5 9] TRir^S, 6 4 8, 4 4 8^i*ffl#tC 

mm.<D^m\z&mi'?z>>>7)i'*u (aas> ^/v- 
tbT^2aso^^yot)Co, ip%, *yj>&&i 

^*-f ^-&*^»LTS^tC^Lfc2<@cD 

^E/V-) ^&^>o y7MP (A AS) t/V-W 

ST : 
[0 0 6 0] 
UL4 4] 

R 5 R4 



18 



u-;M-*->», y;i/3^->s. ^h>s (-co 

R' ) . (-COH) . I7rM (-co, 

R' XB-OCOR' ) . 7SHS (— NR ' COR" 

xh-conr' R- ) . ^PT'j-jua, ~>T;m 

lTV>T*<t<, 1&&m<Z>m£VT\Z, - (CH,) 
- (CH,) -CH=CH-CH=CH-6 

S«tl^»T*0, fcfc'U R\ R\ R'XtfR'CD? 
10 -5®2^FXttZFTM. Z«*iSS^, *)l>b-T 

ns. (R e ) n>«#^ffiitiri[^sje^M^u^^i 

R\ RV R'RtfR'C^lAT^L 

6tt. n 1 «0~3©S^T*S. (R e ) .,K+7'J 

3 , 6 X\t8&(Dii<D^Lmz^VX^X% «fc 
V». R' RtfR^lt TJ^MXttTU-^i-!?* 

tJl'h-TU- l/>S©0iJtbTtt. fclAfcT. 1, 2- 
20 7x"l/>. 1, 2-^-7^l^->>''r;K 2, 3-^7 
1, 2- (4-7iZJl/7i-l/>h 
1, 2- (4-^ h+->7i-|/» > 1, 2- (3- 

/^7izi/» ^*^tfe,n-5„ n5-7'j-i/> 

gcD0i.lt L.Tte\ 1, 4-7irl/>, 1, 4 

-^^l^vM'Jk 1, 4- (2-7i-;i/7irl/ 
» , 1, 4- (2 h^->7xZil/» , 1, 4- 

(2, 5-^^^ji/^xziU'» ^*^^e.n^o 

[0 0 6 1] *B&ffF^5, 6 4 8, 4 4 8^«S(; 
fafECD73ffit'ffifflb^-5>'7;U^-a (AAi) 

30 ^yu>t2i&tt5t)© (fx- c^i^n^y 
u» ^ /-=?-) «-j8«jfi£, Tss*jfts;-e^-r : 

[0 0 6 2] 
[ft4 5] 

R'4 R5 R4 

(^4>. R\ R\ R' 'RtfR' '\t&*n&\ZH. R 
\ FROJZ-F^e,^:^Sf75^S«n (Zte_tfE©jt 
0¥iSS^> t>h-7U-l/>iXI^7-7U-l/> 
40 IT*5. ) , R\ R', R-' s Rt^R' 

H, R'K.ZfFfr£>l3:Z>mfr£>miZtl< fcfc'L, R', R 
\ R s RtKR'CO-5^<Dlt3^F3?.«Z-FT?abt). 
R' R' \ R' S RZ/R' 'Op-5©1075<FX«Z 
-FTfeO. U >^±C0-f-Ote©SB (3. 6. 
8. -3' , 6' RtX8' •&) «HX«R'/5^-&LTi3 

a, t;uzi^->*. ^rh>a (-COR' ) , 

(-COH) . XX^JUS (-CO.R' IB-OCO 
50 R' ) . 75 HS (— NR ' COR" Xtt-CONR' 
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R" ) . ^xOTU-JUg, ->7;l «0^o2OO 

^»O0iJ«tbT«. - (CH t ) ,-. - (CH.) 

-CH=CH-CH=CH-fc£;$^f <bft 
5. ) T&D. n 2tt&*$fo£fC0~2©&&T&.5, 1 
R' RtfR" «7;Wl/aX«7'J-;i/STfeS„ 2o 
©*/'J>gC£&£LT<A£2ffi<Z>»X«, MfeOVi-T 

tico.&S tc b T v »T "b J; < » & £ 

^ax»tt. a#fi«*«i*Lfc^iR») m*-&. x 10 

tt, **:>7x*>©J;?ft3£jjt&»^ mmtJ\ay 

-O-. 
-S-, 
-G (O) 
-S (O) 
-S (O,) 

-W-. 20 

— (-O-W-) .-O- (mttl~30Wk) , aoc- 

— Q — 

ea*, vm 

-Ar' - (Ar' te7 0 — U>gT:&2>. ) , 
-Het- (He tHAfD7 l J-l'>ST$,5. ) , 

— A r ' -O-A r ' 

-A r ' -C (O) -A r ' -, 
-Ar ' -S-Ar ' -. 

-Ar' -S (O) -Ar' 30 
-Ar' - S (O) ,-Ar' -Rtf 
-Ar ' -Q-Ar ' - 

*£#t*te© 2 

[0 0 6 3] 
«t4 6] 

«- X 

<St+, UStfU' fJ&^ffi&tC-CH,. -CF,Xli 
Ar'T»5i», X«SlMCi^-g-LT-7;l/^U>S. 7 40 

a. -NR'COR'-, -CONR'R 1 -, T)l=¥U> 

^SXtt7 'J — JUST?^ 0 . R*\t7)l* W >SXii7 
'J-l/>iTfeO, A r , tt7K*STX«7'J— 50 
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) 

[0 0 64] 
Hfc4 7] 




[0 0 6 5] R<£<Z)A{t0|&lxTt£. «*.«. TffiO 

X^Jk T/PfcfJk -f V>rnbTJK t e r t -^jp, 
->^D^\+->;i/. ^.5=-7U;i/RtXK3->;i/ (-ch 

1 (CH:) joCHi) ; TV-JV&tVTit. 7ir 
—Jb7.x.—)l ; Cijg-&LTl/>£7S (— CONR' 

R" ) ti/Tit n, N->»^^ji/75y*;i/3K-;i/ 

(-CON (C Hj) ,) , N, N->*7ir;P75/* 

fcf^»j-^>^;i/3j?-;i/ (-conch.ch, 

CH.CH.CH,) . ^Jl/Jfc'J -Jl/ (-CON 

CH,CH,OCH,CH,) RO|N-^^Jl/-N-7x.n 
^75;*^-^; ^n7»J— JUtbTB, fcf'J 
S?Jk *y 'J^Rtf tf^vMI/ ; N<e-&lxTI/i*7^ 
(— NR ' COR" ) tLTIi, ^> 1 /-f;i/75y. N 
-/f^7t^7S/ ; OJS-&LT^-5XX5MUS 

(7;i^^#ju#x;u:sMp ->S, 7 »j 

tbta, 7ir^;M-*-> (-OCOCH0 
K.tf'Oy-f JM'+i' (-OCOC.H,) ; C^bT 

i^ixf^S (7;^;u^^*;i/#x;i^a. 7U — 

(-CO.CH.) RI/:7i/+y*Mrj|, (-CO, 
C,H S ) ;7'J-JW+->»,!:ITH 7i^-a ± 
7 h + yR^f7 xXJl^+S' ; 7^3 + ->ltLT 
fct, lh+->W7^-> ; R^h>S (-CO 
R' ) i:LTH7i-Mh> (^>V r -< JUi t>D?«n 

•5) , •f-7^ f rvy (t7h-fJW , ^^;i"jrh> 

(7-fe^;W . x^l/^r h > (7D \f.*-)V) . t e r 

x-zr^-)VTYy (tfAD-fju) , -fyyw^hx 

VV7)\,*U*3-)V?rh> (>U7MD7tfJl/) . 
* h^->X^Jl/^r h>, /<>^;W-irh>, 7i^fJPir- 
h>. 2, 4, 6- h*)*=f-)V7x.—)V , rh>. fcf'J >? 
x;i/^rh> (-a^Z-l'JW . 2 UJP-Jr h>RD^ 
2-^xx;k$rh>„ 

[0 0 6 6] AAS^E/v-fJ, f-tb&f&LtzZatiy 

U X«. t*X73/^>if>^#:&7'J-HU>y 
-KJfc^©ft!l©l!$&^#&T&ftJ©3r/ 'J >-&(«*g£- 

[0 0 6 7] >?7;i/^-D (AAi) ^t/v— -c^yu> 
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(2 -7)l*U7 - 5-7Md-4-7x- 

;Mr-yj>\ 2- (4-7;k*p:7x— ;w - 5 -y)i 
^-p- 4 -y x -;j/^y u x 4- (2 -^;U^-d^x 

(4-;7;M-PXx-;i/) -7 -7)VJru- 4-7 x- 

M/'JX 2, 4->?7MP + ;UX 2, 7-S> 
7)Vi£U*rJ U>, 2, 5-^7MD+/UX 2, 
7-y7MP-6-7xZJ^y'JX 4- (4-7 

)i>*n 7x. - -7-7 d+;u n 

So 10 

[0 0 6 8] z?7)V*U (AAI) 

(t^- (7)l>*U3r;*)» ^Y-)-©S#«tl/ 
Ttt, 6, 6' -ex [2- (4-7)l*U7 

x-;W -4-7x-M/U>] , 6, 6' -ex 

[2- (2-7)U-U7x.~M - 4-7xrM / U 
>] > 6, 6' -tfX [2- (4-7MU7xrJW 

-4-ter t-y?M;u>] , 6, 6' -ex 

[4- (4-7)V*X27 3L~)V) -2-7x-W;'J 
>] , 6, 6' -t:X-4-7MD + y'JX 6, 20 
6' -ex [4- (4-7)l*n7 3L—M -2 - (2 
-tf-?JS?;W *y>J>] , 6, 6' -t:X-2-7M 
P + /U>. 6, 6' -ex [4- (4-!7JM-n:7x 
—M -2- <*g\>M +7U>] , 6 t 6' -HX 

[2-7MD-4-7x-M/U>] , ^v-e 
X-6, 6' - [2- (4-7;WD7i-J|/) -4- 

7i-.Myj>] . i, 4-^>if>-ex-2, 

2' - [4- (4-7JWD7xr;W *7'J>] > 
1, 4-^>-tf>-eX-2, 2' - [4-7MD* 
yj>] , 1, 4-^>-if>-eX-4, 4' - [2- 30 
(4-7M07x-W t/'J^ , 1, 1, 1, 

3, 3, 3 -^1t^;i/^-D-f V^Ptf 'J-r>ex- 
(4-7x;+y- 4 -^x— 2 - (4-7)l*U 

[0.0 6 9] 7fcH4*frff§5, 6 4 8, 4 4 8^$§*H#{C 
E*o*8l:ttfflU5S7;WDk Hn+y (ABS) 
^/ V-©«tLTIt P\X\t..2- (4-7)V^rU7 
x~;W -6-tHD + y-4-7x-M;UX 2 
- (2 -7)V*U7 3L—)V) - 6-tFD + y-4-7 

x-Myux 4- (2-^;u^-p^x-;w -6- 40 

tHD + y-2-7xZJWy'JX 2, 3-y7x" 
)V-4- (2-7)l>*U7x-Jl) -6-tFD^>* 
/UX 2, 3 -^37xn;i/- 4 - (4-7WD7X 
— JU) -6-tKD + y+yiJX 2, 
-6- (2-7MD7xiiW -4-tHD + yty 
U>, 2, 3-y7xZ;l/-6~ (4 - :7JM~P 7 x — 
-4-tKD + yt;UX 7-^;U*P-2-t 
FP^>*y»J> % 7-7MD-2-kHo^y-4 
-7x-M/U>, 7- (4-7M07X-JI/) - 
2-tHD + y-4-7x-Jl/+yUX 7-^;i/*P 50 
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- 4 - t F D*y- 2 -7xZ^y U X 7- (4 - 
7)V*U7^—M -4-tKP+y-2-7x-M 
/UX 2- (4-7WD7XZJW -3-kFD'* 
^/UX 2- (4-^;l/^P^x-;W -4-tK 
P3^>- 3-7x-M; U >, 2- (4-7MP7 
x— M -6-tHP^y-3-7xrM/iJX 2 

- (4-7)V*U7x.-M -8-tFP*y-3-7 
x^+yj >. 2- (4-7)\>**U7x.-)V) -8- 
bHP^y^UX 2- (2 -^;i/^-p^x-;W - 

4- (4-tHD+y7xr;i/) *yu>w*tfsn 

y-&J5S, :~-*>h#X*— . 

v • - ^>^v?x. mi om* m. # 

-^x-(\ N. J. . 1 9 8 3 (The Merck 
Index, Tenth Edition, M. W 
indholz, Ed., Merck & C 
o. , Rahway, N. J. 1983) fCJiSS 

ftH T&BKC02 -75^-4 -7;i/*D*S*KSd- 

■^?^>^>>Bli»»iKJK*-a-*c:iK:<fcO, 2 -ft 
Sn&7-7MD-4-k HP*y^7 'J >££/£t- 

H#fff^4, ooo, i 8 7^mmmizmm^nx^ 

Z>o 3-75 7 7xy-Jl/[i T—Zfi-- 5 

WCLT, 2-7^y7xy-;|/W4-75 

/7xy — s fcfcg^SJSic <k o T7)VJr u t H p * 

[0 0 7 0] *i^5, 6 4 8, 4 4 8'fRitl: 

'e*o*j*K:ffifflU'5<5y*— (bbi) ^eyv- 

tt, H-Y-H (fctzV, ^uTWtt-O-W-O- 

[0 0 7 1] «fflLftss;*-;«y7-ofltLT 

09*-tf. tX7xy-MF 
[0 0 7 2] 
Ifc4 8] 

CF3 CF3 

R^9, 9 -ex (4-tHPty7xZJW 7)V^U 
> 

[0 0 7 3] 
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Ut4 91 



7xr;k i, 3-^k( ? n*i't7i'l/>, 2, 6- 
^tHD+->t7?l/>. 2, 7 -v^t HD^->>7^ 
3, 4' -vJkKD*y.f7i-Jk 3, 3' - 
>>t: FD*->t?7xx;k 2, + 

&*3\»k -rvyntfij^s^xy-.^ <e^7xy 

—)VA) . 7iy-;i'7^H>. 7i;- JP- Vv 

F. 1, 2-v* (4-tHn+>'7iz;W x^>, >> 
(4-th'nti'7ir;|/) *^>. 4, 4' -i^tH 

d *zs"<> yy x y ><£#3§tf s nz> . 

[0 0 7 4] yt-M;T-H, tfX F^& 
6 4=8, 4 4 8^ME#KIitt<D#U*/U>£§Jjg-r 



[0 0 7 5] *ItPFl5, 6 4 8, 4 4 8^«a«fE 
=^y u >t£te«fcoTSttft$n*::7Jl/ 

N-^fMMT^H (DMF) . N, N-S?;*^ 
;k7-fcF75F (DMAC) , N D »J F > 
(NMP : N-me thyl-2-pyrrol idi 
none, C A SOI/yX F U — ^-->/t— 8 7 2-5 0 

-4) , ^h^^HR*, >?^^;ux;^^->F, x 

[0 0 7 6] *I#»I5, 6 4 8, 4 4 8^IfS 



MSb. 7K (IltBBXHABSt/T-OtHQ* 

(B T— {COViTti t'^ -^-> 

F&, AB^^Ey7-|coViTtt^->F^) Sr&gKl 

®X«^Vio *^CD7}?"JV-©MiS^ffl-r-5^:y V 

io — xws^^^-rs^t^T^s. 

[0 0 7 7] —fetC. ffi^- (AA + BBl^l:*HT 

m ^^^awAA&utBBS^y v— ^ffiffl-rs^, 

JHt£l : l WirLXfeiK i&gttffiaiC^FilfiJ 
NM P/F;kx>&jg3g >S 
SM&tttt 1 3 5 "CT-& 0 , 6 ~ 1 8 l$|IIJ#WT**ia 

sassss^jini^ l (nmp (Dm&m 2 0 2 *o , 12 
[0078] ^fiicj^u. *m&im*Km<Dmim. 

E^bTglS. #iJV-©MWtt,:SM»fT&«© 

<t *5 0 , *ssa>i^x ■ /1- 5 x-i ^ 3 > ^ d v F 

F— ^?.05l?i>-7— ©HJjXtt, 7;Un— JI/-^tK^£ 
30 t'0#»«*60«W<i:f. SS*#»T?4Hai©#acfc 

X«*fW«r(t. F-^*^IR-r^^<i:^liiLU„ 
[0 0 7 9] ffiitlC^tt^ABS^yv-w 

[0 0 8 0] 
Ut5 0] 

H0-V 




H0-V 




H0-V 





50 SVH#iig^x«S^Kl«:**fiSL^U2ffi©*-rab 
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n 3teO~5©3I38:T&-5. ) 

R'©#|£l/Tte> ±fE<Z><h£0. T)l*)im. TV — 
)l>&. 7U-M*yS, T^ri + vg, ^rh>« (- 
COR' ) . sJ^SJl/ (-COH) , IXfM (-C 
O.R' 7U-OCOR' ) . 7 (— NR ' CO 

R" Xtt-CONR' R" ) » A.-? - D7U —JUS. ->7 
.7 <=> & 3 j&> S *> <Dtz £i>mtf S ti, R 

;uax«T'J-;i/STa50. R" «7;u+k>»XttT 
[0 0 8 1] ve>m#m£VT\i. Write. 3Mg£\ T 

[00;82] VS©*»JtbTtt, ^JAtSTIErofcO^i: 
75«£tf <=>n& : 7MU>SibT», x^ 



E-E-0' 



(R e )n3 
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10 



20 



— E' 



-U> (-CH.CH.-CH-) ;7;^U>^^-> 

'J -l^ iLTfcl. ^^^^v-Rtf^x 

; T tomtVTte. 
\s>l3)l#— )IRZS~> t> W\lr->U>tl JI/#X )l ; T'J 

StLTH ;*5^>X;U*XJURtfx^U>XJl^X 

tttt, X5Fl^>^ (-CH.CH-S-) mS-?U 
MVytt ; 7U-l/>ftSi:LTIi, t'7xXP> 
ftRtf7i=U>f^ (-C.H-S-) ; MtflC-^ 
fn7'J-I/>lt bttt. If U 3?>5?-f ;wfeOf*y u 

[0 0 8 3] R'tt, *rJ U >toZXBV-OHTB 
^$nT^75:li<»:0<4SfCi®-&bTliT i bJ;<. *S 'J 

[0 0 8 4] ±EO-SM$ft5ABat/7-§: 

[0 0 8 5] 
KL5 1] 

(R e )n3 



E-E-O' 





e-E-o 

(it*. Z, -V-O-IS^, V. R e R^n3«^{r 

$0®U£ft©fre&^>T2~ 1, 0 0 0, 0 0 07?$. 
5„ ) 

«St)lL#ft03S:x«2~l 1 0 0 0, 0 00, jlfSL 
<tt 1 0-1 0, 0 0 0, iftClfri; L < te 5 0~ 1 0 0 40 

lC^Ufc*^fflhS^flET-5»^ i bS^. E^HTS 
feiSt^. *®#lt#J£«6i£K)K:^anLTfc«i:V*„ tfj*. 50 



E' 




o— 3— E 



fcf, 7i/-JWi7i/+y*S* (E' = OPh) $ 
«*j£U 2-7)l*u*; u>«+y U>*Sgg (E = 

[0 0 8 6] *3ga©«gu~<k d , »5ns#uv-© 

iSieSti-^dtldJcD, «fc0iSV>MW£:&U J; 
Tit*, 7JU^D*^*£#f 5#UV-£HWtg'fefc 

mn. ^J^.« h u ^--;ux« h u 7 5 > t gj£;£-e-& £ 



(15) 



11-147950 



27 

[0 0 8 7] 7fr*a3ii8m<DM&tmmz, t h'D* 
left*. z\n$e>!$&&mmVTtfV'?--%M\zB.fc2 

5. rSfniJ Hw^JtUTtt. 0tf*.fcf, T^*-fJI/^* 



e-E-o. 



28 



[0 0 8 8] CDM-&SJ^(C«toT#^n 

[0 0 8 9] 
Wt5 2] 





(SW. ERtfE' ttJtf2©<fc'5&*58a?£t9, xtt 

*ffl^ff^ 5 , 6 4 8,44 8 ^"Kiffl#fE«6«>^j*©- 
SIJ6M«lC«tnK. ft+;'J>Sy7JPtD (AA) 

^^-rs.fc'S^s?^-— ;u (bb) 

[0 0 9 0] 
[{k5 3] 

CD 

R\ n3. ZRtfEttiifSGDffiO-e&O, x 
teiiOigbiiMiW&T&oT. 2~1, 000, 000 

-O-W-O- 



20 




] xfiji?£b<fcfcl 0-~l 0, 0 0 0, ^iCSf^L 
<«5 0~1 0 0 OTfe-5. 

[0 0 9 1] ZS(J*/'J>S©2, 4, 5S.OC7— ft 
6'»in*ffi«fc«i^bT-*-'0 , - Z - Y 5 X 

[0 0 9 2] #*S*EIJAASa;BBi ; £/7-©i 

it. &(^*^ihaus:^ijnbfe«^iit4-e<o*«s©a 

^S£<hK<fcD*^*£A£^£;i<h7^T^ BBSt 
[ 0 0 9 3 ] *B4f flFfS 5 , 6 4 8, 4 4 8^-^*ffl#fa 

3ru (a A) 3M£*y u > ; e/?-ty^-;«/'7- 

[0 0 9 4] 
[ft 5 4] 

E 



(R 6 )n3 
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+ H-Y-H + K 2 C0 3 

(AA) t;7- (fcf-X- (7J^D.^yiJ» ^/V 

-) sja^snticfco. i o®co-)K«ii^wr-5# 



+ C0 2 + KF + 

*m&uT\zmm (2) 

40 [0 0 9 5] 
Hfc5 5] 



H z 0 



(3) (4) tLTSt. 



E 



CR 6 ^ 



■Z— 3 — E 

— 1 V 



(2) 



[0 0 9 6] 
[ft 5 6] 



50 



(16) 
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Z-'^Z-B— E 




(4) 



fa© 7 ®(D-«S:«j&«, ©*/ U U V-gg 

t-2K.tf5' , 2 2&t*7 ' » ' . 4 2&tf7 ' , 

5Rtf5' . 5Rtf7' . Mtf fC 7 Rtf 7 ' ©■feflT-iSg 

[0 0 9 8] — (2) i#U + /'J>©,tt)I# 

[0 0 9 9] 20 
Mt58] 




[oioo] mm.bcDmzm&tws.mte. TE©«ift: 

[0 10 1] 
Ht5 9] 




1 .1 -147950. 



AASt y v— t fx-7i; -;i/A f tEjfcs-ttxas 

«©^y-7-^^»T?fflV^c«^fC«. 6 ■*•©*$£ 
iEliFWOHTfeS. xte$0jgbl£ft©&X'& 

[0102] [JfifflMttt* 'J * / U >©SSit] 

(step — gr ow t h) WL / a!x.foX'$>2>. COi5 

-©ffifflM©frSo£?£tt. G. Odian©" Pri 
nciples of Polymer izatio 
n" , %&3}fo, 199 1, John Wiley 
& Sons, Inc., New Yorkl^lCfE 

40 «snxns (z<Dmmiz£r>z<Dj:iB}i : $:*wmm<DM 

mftm^&Zo ) . Od i an^tffltCD^2~6®IC^ 

m ommm*mm s nx v . 

[0 10 3] — #J<hLX, AARrKBBS(D2lO ; E/ 

BP^. AA-BB-AA-BB-AA (MWAI* 
Jg) XliAA- BB-AA-BB (-^Ai*S. «& 
50 *A*BS*SS) XHBB-AA-BB-AA-BB (M 
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aga<BS!5fc3g) *«sns. mt&&±mAE" ir-t 
r\s>-gfim&&Tz>mi®&ik%D *asai-r*i, e" 
^RjgifefrTTr^nHtJCc^. ae" iz&fo-tttm* 

[0 10 4] ^KiSgpgriU o 0 %iR^TjSfir-r-5t<S 
Jg-TSi* 3t?'jT-©MWttTfE^{CJ: D^«e)Sns : 

[»DigL#(SSc] = DP„=2 X (AA^S+BB 
^WW / (AE" =E)Vm 

0. DP D «^i#m-&KTa6-5. AASt/7-10 
O^k BBltyv-1 0 2 ; EMr/AE' 
jtSl4 ; EJ^fflWctr5i: 1 DP.U2X (10 0 + 
1 02) /4=1 0 1 <h&-5. 

[0105] ^/v-R^^it^jwsjSttsitfer 
*/7-*7t5/ h*#«>*fc«&fc, nmmm^jsifr 

BB^l/Jtoatlfil^S 0. 2 5%, +0. 5%, - 

o. 2 5%&yc-o. s^-ro-r^ufc^jntTM^s 

nSt/t-^tyhSffllf^. AA/BB^l/Jt* 
<fc 5 tCMffiE-r* d t \Z J; 0 gfSOMWHJ; 9 jfiHB 

tfi& 6 n* wm? *> $ af'F-HJ'-e * -a *■& k: a a 

/BB t;UJtcD^Jg?rM(C^iSS LTJHifc£J& 0 It £ 
[0 10 6] aa«»»Tr»»©.J:"5K:, ccfc-Sfctt 

[0 1 0 7] AE" (XUBE" ) (E" liJiECOitl* 

[0 10 8] 
Ht6 0] 

7'J- Kl/>^- 
0 0 

[0 10 9] 

[ft 6 1 ] * 



11-147950 

32 



E 



?4 



E'- 




R 2 



10 sfeiSffjfcjMAE" XfiBE" «TIS©j;5^a&-&affiEig 

[0 110] 
Wfc6 2] 



0H E*- 



CB 2 R 



(it*. Rtt±E©££9zK*I£^Xtt7U-;ug-c& 
-5, ) 

ft^tLTtt, 2-T57^>V73iy>cr>3-. 4 
20 — . 5-Rtf6- (2 -7i-JUx^rt;W S14#:> 7 
th7i/>02-, 3-W4-.(2-7ir;Hf 

[oiii] *t*«*a^sj6Kfflvv6n**jaififjt3w 

fflSftWiOTH ^7irjl/7tfl/><52-. 3- 
Rtf.4-k KD^ygtt#, 4-^;U^-p^>X7Jl-7 r 
th*W2-R.Ot3- (2-7i^HfrjW 
2- (4-7MD7IZM -4-7x3-6-7 

[0 112] ±IE#«©AE" *SB«fjhJiR|^y v-tt, 

3kmitmm-w-ii<Dj3V7>) >?&.m\z£.-?-zmm?z>z. 

-4 -7Mn^>X7Jla ; k HiOS^fCt D 3 - 
(2 -7xn;ux?n;i/) - 4 -7JM-d^>x*7;Ux 
fc-F Ei:**-?**. ±B«*fl:6tt*. 

1*©B&». 1 KD^ -> HXH75 >SStt4 

40 [0 11 3]-*»WO*=©IB*KJ:tltt. *r..»fc 

#'J=¥-/U>, HO- (PQ) .-OH£3fc&«B&fi-& 
*/'J >©'>&< tfe— BWB&n h>{fcSn**#T 

£ : 
[0 114] 
50 [{t 6 3 ] 
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HtMPQX-OH + 2BrCH 2 CsCB + K 2 CQj — 

HC=CCH2O-(PQ),-0CB2CsCB + 2KB8 + COj + H 2 0 

[0 115] 
[{fc6 4] 

F-(PQ)x-F + 2fiCsCNa -» RC= C-CKDx-Cs CR + 2NaF 
^&Mttr « Cli:l2<J; 0 mMt 3 Z. iiiW%Z> (TIE 

[0116] taia©®^ 7U-Hi^>y-a-&^srffl 

^3£<htCJ;0, M*S^fl'>yh> (B) 
S. X\tWl*iQrf*Jl'h-TS.Sj3)U#-)\' (A) 

[0 117] ;*^>^h>*^g£tt»©7?i£fCJ;»9 

[0 118] 
Hfc6 5] 

CB 3 0C-CPQ)«-COCH3 + PC1 5 — CH 3 Cl2C-(PQ)» -CC1 2 CH3 
CT 3 Cl 2 C-(FQ)»-ai2Ca3 + KOH — ECs C-CPQX -Cs CH 

[0119] 
UL6 6] 

8 R 

^ ^Ha^^-O 
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NH, 



bTlfX-^5 1 l/>'ir b> (AA) . k'X-75yM 
tfx;|, (BB) -Bca^vzs'r K>75; *JU^n^ 



(AB) ft^tf>6g&£n£ft£(&£JHI,V ^Stt 

gWMWICJSU, #D1f— 7.©^ (Carothers 
equat i on) &<!fK:J:oT*&S. &*fStt. 

fefijc-rsip'j v-&m*bk# i~5o mm%. 0ii>< 

10 «e>^*©*Sg(?lh^!| (AE" XUBE" ) *#iirrs. 
^CViT?i©g^%S: 1.1 OTJTfttS BMBiOflft.L. 

t^9 ot^^fe? 1 *. s^££Sfc#inu x*/ 

-^cp^&^T'&H £ it -5,, h U X^Jl'T 5 > ( 1 

o ~ 1 5 mm% ) ^<Dmm*mm v xmmM^ «t>» l t 

[0 12 0] (7=rSs2) fipts, HicjJrM© 

tt,. i*Sc'liR|«T?**b 



[0 12 1] 



TUftft (BPS. 7JSc2-rteft<7Jftl) fC^iffl^jhaU 

73ffilR:rX*ffi2 0^Tn 

30 [0 12 2] [— jtt&JttflO 

(AA, ABRtf/XteBB) i*S@f?jh»J (AE" X 
HBE" ) (Dm&ftU-VF— X©S^-?-Ofi073te (#1*. 

5 011%, $fS b<«*«]2 0mm%£f3.2>&?\ZM1R 
TK^^^StCctO^-r-Sc ^V^T, ^2 0 0-C(C# 

am 2~2 4mm, • /i-^x— > 3 > 

^^fifCJ^aib; *^lhS"J (AE" XiJBE" ) ROC 
50 ^ViTJl-&#3S-iK8 0"CXiSS<J2 4~7 2^fW^ 
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[0123] T-t7i'>mf&mm&g:ftT-eKfc\st3i 
(2 0 0*0 TfcSfc*, 7x-juxg 1 - J )i/-^>-if>^ 

oittSMSJStt©® 7-fe > ox. \z mm BfigTs 
[oi2 4] mt>. mzmme>7±.?u> 

Tl~50m*%, »ib<«jS«)2 5S*%CD^Sgt 
[0 12 5] ^^©l^iKtttiR'J^y U >«> 20 

mm^m^mta bra:® $ -&Tt»*x«^ u >^ h ^ 
[0126] [«nefl:ttjj? y *y y >©i!lt (Xte^s 

*y U >fej£4fel£. **9l©«fflMfctt# U + Z'J >co«- 

LT&»£Hfl£flEfc**U" a^K^fc*^fcH*b* 

-B-^fc^tctt. -tOT, (tf^T-lte&i&SE) .fcO'bWH 
Bit <:mi«ttatt©*6fcW*Mfia[T.«fc 0 <bffit> 

jpuv-ST, (xijt.) j:0i*ir»a«icaj»b, sew so 
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«T.) «t0fe'>)5:<t^5 0'C, &$b< H£>ft'< 

t^Tsr. *cffii/<tt^< tt»»i o ot:* 

[0 12 7] £/c. «fc*jfci«ifirr*f*4:. 1»5M?&£ 
(TGA) K*0K»SBI«f3n&*BI««fT. 

^d<h#M£bV>. 
[0 12 8] 3 r -fc3 1 V> , SflHS (E* ) (DKfcm*. A 

W£i£*tjl<&9. J«V»WttM&&»jBRi:&*. x^x 

±?-u> (apt, r=h> *t»fcfiv»«iks«**-r 
*. 7;p^;uxt&7y— ;HMA£te. mitu&^±w^ 

S#U-f5KH a*3 5 0~4 0 0tT«fl:U — * 
X^=:jU5|cJB#'J-f 3 Htt. ilS2 0 0~2 5 OtTl 

<t-r*. y^^;p. x^j^(D4 , w-y--rx*©R»^#-r* 

[0 12 9] *ij#yy >OT,R^5il^e*fflaoK 
J6tt. (DSC) fc'«fc0fllS-r*C 

t«»T*S. -SCD SCiK'T, "(Rtf/Xtt 
T.) . T«2feO:T„CD^T*ai3rr*::i:3&«T* 
-<D*ffitCj;0. T.tT«,Xf4T«©aflMS 

0, ID'S, raacozp'jv— -CttMWA«eV5a£T,**{6 
V^CDT. MW*B«Ef*cifc«t0*JSB6©«BI 

«KT i iT« rt xttT«oafte*Bfao«fc»3e 

<DU^t>^:<DT^ U Y-*iMW*s 6 5, 0 0 0 T?T«J&< 
2 6 CC, U2 4 0t;T355i^, MW^rTtf 

^4 0, 0 0 0. 2 0, 0 0 0M1 0, 0 0 0 tl 

^*-jg©# »j ^y u >fc»frrs#ite&***. 
fc#jj«'j*y y>fc-3VJTDscaje*ff5. z\<D^m 

[0 13 0] Sfc, MW©S>&*K^*^M (1-10 



(20) 
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-5. T«H**T i J:9fiiiff*i:. t4*4te*&*tt«§©3; 

[0131] #?ew©i«gfl:&# >j * / u 

# u -7-K^?r^» ( o . i ~ i g ) to— 
•cmmfflZMZ-Ttom?* zLt\z£r)&sb2>z\ t&T- 
&m.m&&w>%.mmtzvmmLtz'&. ^-©1**4© 

[0132] ^sgiK©— mmmm-wt, 
^s-cip^-r^. f&©<g«i-erau *as»©^&< 

*Mt*©im©?S#ftffi«© 5 0 %i;T«4>£-tf:3©t;:g 

r sanest fare* 

[0 13 3] ^wwrnmitfexv^-fc, —MMitls 

#:#©M#©i&J&l;^Fi££&.g>., Htc. R«£g#?T3 
CtlC«kO> Jj$2 5 0~3 5 CCX^tll^JiCOia^tC 

[0 13 4] ^^CDWi^ttt^U^y >J >tt, HJtflft: 
[0 13 5] *5E8l©«Mfl:tt# , J-*y 'J >te. V 

ftK±sij. njaiah jnttau -mshri. mum, mtm, 

bTte, ->'J*K ^777 

-fK <f-*=.7, 7^5^-, -^-f*. Vm%)V 

?>7s.?o-jvi>~->. 7*— 7, mm, ify 

7 7-f h«®lttfe. tfUT-lMfc. Wx.«#iJI5 : l/> 
WM, #'J (7iri/>fU7^75H) IRtfe. #U 

[0 13 6] *5EWO«fflMkttiHU + y'J>Ktt. «Mt 
«HCftO#U-7-tE^lxT"b«fcV». S6b55#'Jv 
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>. #U75h\ /tf'J<^l^>, x^->«J|g, x7> 

[0137] *&w<Dmm<t&#v*y y >£is 

10 -5Cl<i:t)T€. Sfc3S«±Cft*LT3-T-f >>tt 

[0 138] #3SlK©*U*y U>£^rr£X#£b 
Ttt. 7)13.— VI*, ^YtT^Sn^A. $1. 

^-f7 i E>F. tKS. ->'J*. *--f*,; k<t*«J 

6©S#±tc?§&g{ttetf y U >©«£#Ml^/£bT 

[0 13 9] *%^©— jH5Effi«l<i:LT. E9^^Ue«< 
l~60li%, 0otL<«5-4OlI%. i?)if* 

20 u< \t i o ~ 3 o mm% vfimit&tf y ^ > u 

fc«fc<, *J4, JKIR|g|ftJi(ClBll»O|«ia»ttffl0!>^J|IE- 

^^T-SMtc. ^J6r7X/\(c^#ffijft?fiJ$^LTt> 
30 [0 14 0] Ja^73SibT«. — 3eRHHJ3f3e©fi«t 

—ettm?* t£irv t> «t ^ L- . ^i^*RtxfcSPg©^ 
-izA&mi., m&mftm-?mi%ftfrtiT^z>£?\z, 

[oi4i] *&w<Dmm{t&tf u*/u >©*f^^x 

«*W^©^*73fti:bT«. 4*fc*IIBtt&< 

A >9, 7,\?.>n-7-j >>f, 7"7-/i 

■^a<*gtf<=.tt&. ttitiKcnKfka. siJigTffoTfe 

[0 14 2] 

i»^-r^.^, *&w\zz:tiiE><Dmnm\zv&%.2ti2>>b<D 

[0 14 3] HJg^Jl 

W^Mn + ZU^/^- (6, 6' -k*X- [2 
50 - (4-7MU7irj|/) - 4-7IZJI/+/' U 



(21) 
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40 



>] ) comm. 

[0 14 4] 
Ut6 71 




(7) 

1 0m 1 Jl&7yX3lZl g (2. 5 65';^) <D 
4, 4' -y75 7-3, 3 ' -^>y*-f 7ir 
;K 0. 4g (2. 8 ©4-7MD7t 
h7z/>S-«0. lg (0. 5-2 5'JtJW CD MUX 

2 o orjcjp^ufc. s^f fc^jte.^e.gEfe^cDwe. 

:&>73:££,#«g?3*U 7k#j£f£b&. 2 0 O'CTJUgHS: 

(C?98hBeff9&&C3. t/V- (7) fttlR*8 4% 

[0145] ^Jg^J 2 

TtfifcO 3 2 5 ^ y is a.WMil¥.*mt*.m<D 1 MiSSv'X 
^JUX-^JU (*#.) ^J£T2HI8fc*£b, i^X^X— 
5MU (&*) T2 11ife^U K35X«^Sttl?fflmTT 
^cB$Ffl 1 0 0-2 0 0tT«t, Stt^fclE»**# 

-> i k y-r s . » s nrc®ttftffiia* »4a k& 

[0146] HJg^J 3 

±56, 6' -fx- [2- (4-7;^D73ix;i/) 

-4-!7lXJMr/ >J>] (^/T-7) ©JSjg 

S*#A«f, tt*H»£Sfttf*B£tB«4l*.fe2 5 0m 

lHPjtlJS^^XnC, 2-75y-5-^PD^>y 
7iy> (17. 38g, 75. 0 5'J^EJI/) . 4' - 
7MP7tl«7iy> (10. 0ml. 82. 0 5-U 
^JU) &tf P- h->;!/& (1 . 00g. 5. 3 5'J^E 

;w zxnrz. Kfc}&&&mwwm.T-c i 8 otcicjpi^ 
l (i 6mm) . sjes^(ck:Co,o. 

7 2 6 geginU ^-T^Jfti^MO/lKS:^* 

-r-5^46ic, hux> (2 x 5 om i ) as 

JnbT^gfiig«£jibTP£ifeb;t:. 
[0 14 7] S^^^fifC^aib. 



*J|/*X7^» ZyirJ^DiJH (0. 68 lg, 
1. 0 4 5U^) . aOitl-hVVA (1. 40g. 
9. 3 7 5 U ^AO . h'J7irMX7^> (8. 1 
9g, 3 3. 35.0^) Rtf&ttfcMia* (3. 13 
g, 4 7. QS'J^W C9g£-*8l£NMP (8 6ml) 

(C7 0-C (16BSffl) ICjP^bfc. m-erto&NMP (1 
0ml) trifi&U H OtCML, -fe^-f h (Ce 
lite) -Cig^jSrfflj&bfc. 2 O'CKJSaJ 

#x*/-ji,/i&fl;*?^> (3/1) T*fe#U X£ 
^•-7">'}'T?10 0 , CTpi/fc. t/V- (7) COIR 
4ttl8. 0 3g, lRi£8 0. 5%T2>ofc. 

[0148] mm&i4 

&&m&&feiz i57"D ^;^^x— r-;i/5iaB# u 

[ (6, 6' -t*^-4-7iz;WJ>-2, 2' 
- )V) - 1 , 4-7iZl/>t+y- 1 , 4-7i 
-|/>A+f7MD-f y 7*D fcTU x>- 1 , 4-7i 
z|/>t^->- 1 , 4-7xri/>] cogjfi 
20 —©ft 

— >-X^-^ h7 7 7"^lifc 1 0 0m 1 H PAIS 7 

7xac, v^urta^yy > (7) i. 4 0 4g 

(2. 3 5 3X 1 0- ,; E;i» . fXJi7-MFl. 
OOOg (2. 974X1 0- 1; E;i/) . K,CO, 0. 
715g (5. 17X10 - 3: £JU) . f&foNM P 10m 
1 MHH>2ml SAnfc. Ml£iS^#j£ 1 5 0*0 
T?5P#ffl2)nf&b (J&tJO . *HT2 0 0tl;#fiLT2 
4l$F H m&£iK&7Tc. &*e?&aib&». TfBxt 
30 [0149] 

[<H6 8] 

CfeCCH 2 Br 

O^ftT'D/VP^O. 285g (2. 400X10" 
RtKKjCO, 0. 33 lg (2. 3 9 6X 1 0 
-'^W £gs*nb;fc„ »S*lfc»**8 0t;T3 Bfflm. 
WVfz. Mmz%}Wl>tc'&, WS/^7-;l-2 0 0m 
1 (HcffiJrabfc. *^Sr}SM(c«fcr)I@liRb. ^^"C^ 

St-/'>n'l 0 OIC-C— Bfe^JSbfc. 
40 [0 15 0] nz>ntz-7un)V*)V3mi£*) [ (6, 
6' -W-4-7I-M; U >- 2, 2' -v-T 
;U) -1, 4-7irl/>^y- 1 , 4-7irl/> 
'\+ , 9-7Jl'^-D'f y^ r Dtr'J5 ? >- 1, 4-yx.— U> 

xf-^->-i, 4-7i-i'>] co^it^^Tt^-r. 

[0 15 1] 
Ut6 9] 



(22) 
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BCsCCH 2 




42 



(8) 



[ (6, 6' -tfX-4-7ir;^/iJ>-2, 2' 
-v-fJU) -1, 4-7iZl/>t*x-l, 4-7i 
Z|/>A4t7^Dl'V7"DtfiJf>'-l, 4-7l 10 
-\s>jr*i/- 1, 4 -7ac- U>] ©Stig 
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